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(57) Abstract: A method and an apparatus for friction stirring- spot weld- 
ing capable of solving a problem in spot welding by FS W wherein welding 
strength tends to be lowered since an area to be metallic-bonded is limited 
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ing shaft of the welding tool (1) about a specified one point (13) to swing the 
tip portion of the welding tool (1) so as to increase a plastic flow area caused 
by the rotation of the tool. Thus, the welding strength can be increased. 

(57) Xttl: 



- onsri^t sterna m&v—fr (U U) g^y-^ 

(1) oENE«iS:Bff*©l^ (13) Mittffft*^ S^y— (1) o3fe*BWfU^Sr^ 



WO 2005/089998 Al I lllll llllllll II llllll Hill lllll lllll llll I II III lllll Hill lllll lllll Hill llll lllllll llll llll llll 



(8i) »^Hf«*a)te^iRy, ±x<Dmm<Dmtoumtfi 

pT#&;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR. KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ti5£u cm^(Dtj:i\wi i J . ±x<Dmm<Diun&m 

7b< pTi^: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J--7V7 (AM, AZ, 



BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/089998 



1 



PCT/JP2005/004602 



m m * 

[oooi] ^mmi^mMmm^fcm^y-^mm^^h^m^mKmu^f. 

[0002] wfc&m<DttM£*)hm ^ttn<D&m& (sit. m&y—^tm&) &w&&m<o 

m^y-^mm^tcDmxm^ir^mmm^xm^ir^mmmwm^mi 
sxTs Fswtm-^^btvxm, MZtewnxmuzmmztix^Zo fsw^, 
m^y—/vtwm^-mt(DmmmKxy)wm^m^mt^. m^y—^mm^. 
mm^mmm^mmvxm^ir^mxm.w^^m^m^xmmir^ 

[0003] Fsw&mm&fcmvftx&yhm&ftmhtobfrx&y, m^m^x^^xxf 

[0004] #fF^cmi:#fF^2712838-^<^#(WO93/10935) 
t&WJcm : #fF^3400409^# 
#fF^CjSfc3 : #1^3429475^16 

[0005] m&y— /^<Dt°^i&&mm&mzWA^tz.t&x\ ti^og^itftott 
m^xmmm^m^ir^mm^Fswm^m^nm^mm^m^ma-i 



WO 2005/089998 



2 



PCT/JP2005/004602 



[0006] FSWX^yhm^-i-^m^ &mi^£tlZffi&&1^y~A'<OV>1&<D7& 

[ooo7] *mw<D n mn. mmmm^mm^m^M^xhmm^m^xh^, t»^Fs 
w^yhm^mx^h^m^mm^^<x%,m^mm^m^^t^x^ 

[ooos] *&m<DBfflmxtfvh&&imiz. m&y-/v^m&m\m\.mn£vm 
xm^y—^mmn^mM^, m^y—^^m^-m^nu^m^^m 

[0009] *mm<Dm&mmte. mmrnvt^tm^y-^ mmm^y-/^ 

^m^y—^mmmmt, mmm^y— ^(Dmm^^— M^&tvxntm 
m^y-^\mmm^mm^^m^y—^m^mmmmmt^m^f^tKh^ 

o 

[ooio] ^mm^m^mu, m^y-^m^m^f^xmrnm^m-r^t^t^ 
h^x\ m&y-/^&mmmc&mir%mm<DFswMttmcik^xm^x^ 

[ooi i] m ittmm<D—mMM iz£%m&mm<nffi&&^td®mm 0 

m3^>^mir^4y'(Dm^y—^(D^^irmmm 0 
mtit°^M^^y*<Dm&y-/w^M&^irmmmo 



WO 2005/089998 



3 



PCT/JP2005/004602 



[0012] /k 3-7wa, 4-i&^#k 5-^ 

6- -*hs^ 7-fc£fck 8-#VK^tt. 9--^— ^K-hT^l!]^— 10- 
fcfcg^$tf¥&;i, ll-tffe, 12--</Vk 13---S^^K^>'^#, 14-^^ 
3*\ 15-^^K-<— k 16-fcV§|3, 17-^M^^, 18-^T 
i^y^\ 20-T— ^ 21 -^^^A„ 

[0013] #»W©HJfc7#tBfc:ovv'C, M£rfflv^PL<3£-<3o &*5. jaTK^-r** 
HJfefll 1 

[0014] igirt^wo— ^^tca:5S^s©«^^bfe«i»ig^*)«o ^-a-^e 

tt*JtSf^», 5fct^>"^ 6fcfc*hs^ 7ttfi*a, 8te#VK^fe, 9«S^^K_h 



WO 2005/089998 4 PCT/JP2005/004602 

[0015] yKl4ttgf^y— /KL 8&£^— /HeHE*— l£^^#£x.lO:JoJ;U? 

[0016] g^a^yKl4W^a^yK^^ttl3^^lcLTgf#y— /MiHEWSrEllfc: 
[0017] ^^l¥$^iooT«f^^-/i-i^Tm%^^4^j£v>ra^^ 

^l/-hl5^^^#ttfetLTV^^*,«^«S^f¥$^.10^^ % 

M(^^^K14^ri^bTt.^^#$x.lO}i^(D#«^ t i;9^^4 

#lt5^*<,BfS©^^«gea4fi»4^$^5J:5l3:f^ffl*r5o 
[0018] lll2^^^K^T^^#5^^jyK(D»^«^^(^LfcE|-e^ 0 

/V1^^^4^Bf^^*T^b^ttfc^^^N^5(DT«^h^ 



WO 2005/089998 



5 



PCT/JP2005/004602 



y-^mmm^mm, m^y-^^w^<D^>yt^^mm^^ 0 ^$mm 
[0019] z.<d£?{^ mi(Dm^(Dm^mm^x^t,m^^i4(D±r^\^(7)^(DmW} 

o 

[0020] igi^i-fflfjtO^^eSrffiV^T^^IfeSrffo^o Sl^H^#^i- 0 

o 

[0021] [^1] 

^ 1 



2<y 






A 




4U 


B 


tr>4t 


41/ 


C 






D 


tf>4U 





WO 2005/089998 



6 



PCT/JP2005/004602 



£5K&]£Uto ^^»i¥^lmm(DT/^-^^(A6111-OM)^b, 2#C 

<^#A3£S 1 OOmm/^Uco 
[0022] ®5-El8^^^(D^^oifB^^Lfci:#(D^g|^i- 0 »r®«l§S 

m#>± 0 ^m^mmi7(D±^^4y°A(DimmmKmm.xmmi,t^^m 

s ^^(Dt^m&y—^&mum&K^ m^y—^m.^ot'^\t'K 

[oo23] ^4-yAkc^im^fzM^. m^y—^(D%mw^wm^-mAei^ 4b^*j-L-c* 
^\^K^m^xm7(Dx^Kir^kx^m^mmi7^mMir^ 0 z.<dx?k 

[0024] n°>%m^^^y— /^m^^ti^4-fBt^y o r>^it^fcm^-xh, m6tms 

^m^mm7(Dmm^±^<ir^t^x%^m^mm^M^^t^x^ 0 
[0025] ^mmmxi^ m^y— /p\m^— ^2^, ^[^vk^^- 

[0026] Hio«^K^J;§^^<Z)te^^ife^I^bfc^<D-efe§o #l£Jfe0!l<©gte- 



WO 2005/089998 



7 



PCT/JP2005/004602 



[0027] ^mmrnxi^ vy\?i9<D&mfe^T^})>^(D)±m^n&mmt)bist^^ e^k 
[0029] ^sms, &mi$tt&x7$vm&irz>(Dicmmirz>z.b&x*%z> 0 



WO 2005/089998 8 PCT/JP2005/004602 

rn^mm 

±^bmmm^y-/^w^^ m^m^y-^mm^m\mx\^tm.m 
xmmm&y—^mmm%mm^xmmm^y—^(v^ 
mmi^x^^^m^^t^wmtir^mmmw^yhm^mo 
m^mi^mm^m^m^^^x, mmm^y-^wmmm^<D-^ 
&3c&bL,xmmm&mmt$^:zz.kic3:v)^ mmm^y-^<D%yg^^m^ 
z^t%¥fmtir%mmMw^yhm&jjmo 
ra mnmm&^t'm^y-^&m&^tetfh. ^.m^m^m^^t-r^v^ 

mmmxmmm&y-^<Dffl%<Dmm&M%j}\im, mt^xmm 
&m*m^x-mki5^mmmw^yvm&mm^ , ^tag^-^ 

^K^mifB^^— /KD[Ufett^r&]— 5/K_hT 



WO 2005/089998 9 PCT/JP2005/004602 

[si mMm&Kmm^m^mm^^ ^c, mmm&y—^mmmm&m&K mm 
mffitstifc^^t, mmm&^yWT&vxztct^Kmm^^mmmm 

mzmttezinx* ^T—j*b&Mcmu mm^y^^mici^xmmm^y^ 
^w^thtcm^y-/^(DM^m^mtm^yvy4>yM^Mb^xmmir^ 

[io] M^«6^iE«cD^^^t2^^hT— j^(D^KWoHnhtix\ ^mmmw 

[i i] mmmt&ut&t&y-si'b, mmm^y-*&i%&£tiz>bbi> \cwmm&y 
— ;vtt<Dmmmz.mnis^z>m&y— ^mmmm&ffix.tc.m&^yh*b. mmm 
^^y^mmm^y—/^m^m^\^^m^^m^y^wmmmb^m^ 

[12] MMmi i ^ts«(D^^® ^*5v v-c, tfiiBS^^K^^vK^tt^ x-oxmrn 



WO 2005/089998 



10 



PCT/JP2005/004602 



[14] it Mmi i ^fE^^isg^n^vhT— j*<Dftmz.mutfbnx\ ^mmm 



WO 2005/089998 

[03] 



2/4 



PCT/JP2005/004602 



16 



[04] 
4 



[05] 



m 5 



17 



[06] 



4a 
4b 



— - — 17 



, TV. 















4a 
4b 



3/4 




4/4 



WO 2005/089998 PCT/JP2005/004602 
[010] 

HI 1 0 



19 18 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 B23K20/12 



International application No. 

PCT/JP2 0 05/0 04 6 02 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B23K20/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2005 

Kokai Jitsuyo Shinan Kbho 1971-2005 Toroku Jitsuyo Shinan Kbho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



C Schilling, A von Strombeck, J F dos Santos 
& N von Heesen, A preliminary investingat ion 
on the static properties of friction stir spot 
welds, Second Friction Stir Welding Symposium, 
2 00 0 

JP 2002-137070 A (Hitachi, Ltd,), 
14 May, 2002 (14.05.02), 
Full text; all drawings 
& US 2002/0050508 Al 



1-14 



1-14 



I I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



"E" 



"L" 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international riling date but later than 
the priority date claimed 



"Y" 



"&" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
14 June, 2005 (14.06.05) 


Date of mailing of the international search report 
05 July, 2005 (05.07.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



HPf±S®#-^- PCT/JP20 05/004602 



A. ^©JR-fS^S?©^ 
IntCl. 7 B23K20/12 



(BBStiMff^* (IPC) ) 



■BE*ffofc*/MR»H- (SRM$fF#S (IPC) ) 

Int.CI. 7 B23K20/12 



H*HS?ffl*f3g^t«l 1 9 22-1 9 9 6^ 

B*:n&H3feJl*r3fe&4R 1 9 7 1-20 0 5^ 

H*S^*f3fe«»^* 1 9 96-20 0 5^ 

B^BBSMHAJRME&tt 1994-200 5# 



c. 







fiM<;©®H©#-§- 


A 


C Schilling, A von Strombeck, J F dos Santos & N von Heesen, 


1-14 




A preliminary investigation on the static properties of 






friction stir spot welds, Second Friction Stir Welding 






Symposium, 2000 




A 


JP 2002-137070 A($a£#*± B &Mfcffi) 2002. 05. 14, £JC, <feH! 


1-14 




& US 2002/0050508 Al 





>b© 

Tej BBRWJBBlifoWJB^fcttWffTfcaas, Baffin B 

H^b< B:ffi©4#SiJ*aftSr*Sff S/tfttcSlffii- 
roj psstctsBBs^ «^ JB^m-s-a-f 

rpj HIJKfcWKBiMn?, *»o«3te«|©±!R©«4:*saiJR 



Mmt^m~t2>-b?>x*i-±tj;< % ^©jesx tests? 

tyj #icMa©&5S:itt-e&oT, ^^Sriatffi© im 
J: o T»|4^ v n t Sjf x. fe -5 t> © 



14. 06. 2005 



05. 7. 2005 



3*$£M©£ffc&.t*foT3fc 

B^H^fFir ( I SA/J P) 
E?'fi!#-§- 100-8915 



* MM SA 

«fg## 03-3581-1101 rtH 3 3 6 4 



«PCT/1 SA/2 1 0 ffi2'<—i?) (2004^1^) 



